Due to the fear of mercury toxicity, the classic Riva-Rocci sphygmomanometer is expected gradually to disappear from the medical wards.
1,2 Oscillometric wrist devices are becoming popular mainly for self-measurement of blood pressure (BP). Some of these instruments have the advantage that they may record and save up to 30 measurements, which makes them an interesting option for repeated BP measurements. However, only few formal comparisons with the standard Riva-Rocci sphygmomanometer are available and some are unpublished. 3 Therefore, before introducing a wrist device (NAISMatsushita) in our Unit, we formally tested its validity. This device, which is widely advertised in specialist medical journals, has not been formally tested by the BHS or the AAMI protocols. Since the wrist position is critical 3, 4 and BP in the clinical setting is often measured with patients lying in bed, we also estimated the error introduced by allowing the wrist to lay flat at the bed level. The issue is important because, although recognised, the magnitude of this error has not been systematically evaluated.
Ten normal subjects (f:8; m:2) with a mean age of 38 years (range 26-55), and 20 hypertensive patients (f:11; m:9) with a mean age of 54 years (range 34 -78) were enrolled in the study. All subjects had a normal sinus rhythm and the difference in BP (mercury sphygmomanometer) between the two upper arms was less than 5 mm Hg. The cuff size used (12 cm wide and 23 cm long) was adequate for their mid-arm circumference. All subjects participated to two consecutive studies.
In the first study subjects were sitting and the BP was simultaneously taken with the auscultatory mercury sphygmomanometer at the left arm and with the NAIS at the right wrist. The wrist was kept at the heart level using the plastic box, specifically designed and supplied with the device, to support the forearm on a table.
In the second study two NAIS devices were used with the subjects lying in bed; the left wrist was allowed to stay at the bed level, while the right one was kept at the heart level by raising the forearm with the plastic box. In both studies four BP measurements were taken by two trained nurses. The nurse took the readings without being aware of the values of the other observer. In the first study the diastolic BP was consistently underestimated by the oscillometric device in comparison with values obtained with the standard mercury sphygmomanometer. No significant difference was found in systolic BP (Table 1 ). In the second study BP (systolic and diastolic) was markedly higher when the wrist was kept at the bed level (Table 1) .
Our data show that in the controlled context of a validation study and with the wrist properly aligned to the level of the heart, this wrist oscillometric device gave diastolic BP values substantially lower than the mercury sphygmomanometer. Therefore this device cannot replace the standard mercury sphygmomanometer for diagnosis of hypertension, particularly in children and pregnant women who are expected to have a lower diastolic BP. These findings are in line with observations made during invasive studies. 6 Beside this limitation, the doctors should be aware that the error of measurement in the supine position is not negligible. It is well known that incorrect positioning of the wrist is an important source of error when the patient is sitting. Our data show that even the few centimeters between the wrist kept at the bed level and the heart when the patient is lying down cause major variations in the estimation of BP. Reggio Calabria, Italy
